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TECHNICAL ABSTRACT

Background: It has been shown tha termina end buds, which are the prospective ste of
gem cdls during ducta morphogeness, are the targets of carcinogen-induced transformation in
rat breast cancer models. It has dso been edtablished that stem cell markers are upregulated in
human breast cancer. Therefore, it seems that stem cells play an important role in breast cancer
onset and development. To understand the biology of stem cdls and their role in mdignant
transformation it is essentid to determine 1) the sem cdl organization in sity, 2) the sem cdl
niche -the physcd microenvironment and molecular milieu within which the sem cdl resdes
and 3) the conditions that dlow for sem cdl expanson and differentiation. Bromodeoxyuridine
(BrdU) labe retention has extensvely been used to identify stem-cdl-contaning populations
label-retaining cdls (LRCs) have the generd properties anticipated for epithdid stem cdls
including a dow cdl cyde occupying a fixed pogdtion in relation to tissue architecture, and
behaving like donogenic cdlsin vitro.

ObjectivelHypothess: Severd lines of evidence indicate that the dorsa skin of mice is
organized into hexagona domains cdled epidermd proliferating units (EPUs). Each of these
gructures has a centra cdl that replicates infrequently and is presumed to be a stem cell. Thus,
EPUs are conddered stem cell compartments. Surrounding the centrd cell there are more rapidly
proliferating cdls that give rise to veticdly migrating differentiating keratinocytes. In murine
intestind crypts, dem cdls are aranged in an annulus a the fourth cdl postion from the crypt
base. The daughters of these sem cdlls undergo a limited and defined number of divisons. These
daughter cells are found in the midcrypt region and can mature into one of five different cell
types. As they mature, cdls differentiate so that cells of the upper crypt cannot regenerate the
crypt after radiation injury.

Thee two examples suggest tha epithdid stem cdls ae organized in columnar
dructures or functiond units, with the stem cells in one end of the dructure and the completdy
differentiated cells in the other end. Because epithdid stem cdlls give raise to these architectura
domains in both mouse epidermis and murine intestind crypts, we hypothesize that they give
raise to Smilar structures in the mouse mammary gland.

Spedific Aims: (1) Determine the location of the labd retaining cdls in the norma mouse
mammay gland, (2) establish the three-dimensiond didribution of these cdlls and compare it to
the ones seen in mouse epidermis and murine intestind crypts, and (3) develop new three-
dimensond image andysis tools in order to be able to achieve ams (1) and (2). We dso want to
(4) repeat (1) and (2) in transgenic mice overexpressng the c-neu gene. These mice develop
focal tumors with long latencies (in the order of months), and that dlows for the study of cancer
progresson from hyperplasic stages to invasve ones. Thus we will investigate the changes of
the LRCs and their niche in tumor onsat and development, and their contribution to these events

Sudy Design: BrdU labd retention will be used to identify the location of sem cdls in
the mouse mammary gland. The glands will be diced into thin sections. Immunofluorescence
will be used to sain the LRCs. The sections will be imaged and these images will be usad to
create three-dimensona recondructions of the glands. The LRCs will be segmented in the
imeges and their three-dimensiond didribution will be studied usng 3D spatid paitern andyss.
The results of these studies will be vdidated a the confoca microscope and compared to those
obsarved in other organs (eg.. epidermis, intestinad crypts). The experiments will be repeated
using transgenic mice overexpressng the c-neu gene.

Reevance: Modulation of sem cdl behavior holds exceptiond promise for a new
prophylactic approach for controlling cancer risk in genera and breast cancer risk in particular.
The three-dimensond characterization of the didribution of stem cdls and their niche in situ
will be an important step towards understanding stem cdll behavior and, therefore, towards new
modalities of cancer prevention and therapy.




